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Abstract 


Introduction: Although there is little doubt that antioxidants are a necessary component 
for good health, no one knows if supplements should be taken and, if so, how much. 

Materials and methods: To investigate the increase in antioxidants supplementation, a 
group of mice feeding on a diet containing 20% soybean was used as control group. The control 
group treated with 5% Nigella sativa and Antox drug (3 mg/mouse/day) either alone or in 
combination for 15 days. Another control group was treated with the same antioxidants and 
subjected to 1 Gy of y- irradiation x 5 times day after day. In kidney tissue the levels of 
malonaldehyde (MDA) and reduced glutathione (GSH) were estimated. Also, the 
histopathological changes were recorded. 

Results: 5% Nigella sativa revealed a little decrease in MDA level and a highly 
significant decrease in GSH in kidney tissue while the exposure to fractionated dose of y- 
irradiation predicted a highly significant decrease in MDA and a highly significant increase in 
GSH level. Gastric intubations of Antox drug showed a highly significant increase in MDA and 
GSH levels in kidney tissue either alone or in addition to fractionated radiation exposure. 
Combined treatments of Nigella sativa and Antox drug showed a highly significant decrease in 
MDA level and a highly significant increase in GSH level in kidney tissue in comparison to the 
control group. Histopathological changes showed that treatment with 5% Nigella sativa and 
Antox drug either alone or in combination revealed toxic effect on kidney tissue. However, their 
treatments prior to radiation exposure showed ameliorating effect. 

Conclusion: Our findings indicated that we must use the antioxidants under control or 
under oxidative stress. 


Introduction 


have suggested benefits for antioxidant 
supplements in laboratory experiments, 


Antioxidant in a classification of 
several organic substances, including 


vitamins C, E and vitamin A (which is 
converted from beta-carotene), selenium (a 
mineral), and a group known as the 
carotenoids. At the molecular and cellular 
levels, antioxidants serve to deactivate 
certain particles called free radicals. 
Antioxidants are widely used as ingredients 
in dietary supplements that are used for 
health purposes such as preventing cancer 
and heart disease. However, many studies 
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excess supplementation may be harmful. It 
is logic to assume that one dimensional 
approach to dietary supplementation with 
one specific antioxidant is not a panacea, 
since a broad diet rich in phytonutrients will 
yield thousands of different polyphenol 
antioxidants available for metabolism. 
Also, clinicians should advise their patients 
against the use of antioxidant dietary 
supplements during chemotherapy or 
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radiotherapy (Gabriella and D’Andrea, 
2005). So, the aim of this study is to 
investigate the effect of supplemented large 
quantities of antioxidants on the 
histopathological structure and antioxidant 
status of the kidney tissue in mice exposed 
to fractionated dose of y- irradiation. 


Material and methods 


40 males of Swiss albino mice each 
weighing 18-20 g were obtained from the 
laboratory of experimental of serum and 
vaccine authority. Irradiation was 
performed by gamma cell 40 (cesium 137) 
at the National Centre for Radiation 
Research and Technology (NCR.RT). 
Exposure to y irradiation was performed by 
1Gy of y irradiation exposure / day x 5. 

The animals were fed on a diet 
containing 20% soy bean (control 
diet).Others fed on a diet containing 20% 
soy bean and 5% Nigella sativa. They also 
maintained on nutritional form of drug 
(Antox) purchased from Arab Company for 
Pharmaceuticals and Medicinal Plants 
(MEPACO) contains the three main 
antioxidant vitamins (A, C, and E) together 
with selenium. All the animals were 
maintained under the experimental 
conditions for 15 days. 


Groups of animals under investigation: 
The experimental animals were 

divided as following: 

GI: A group of 5 animals fed on a diet 
containing 20 % soy bean (control 
diet) for 15 days. 

GII: A group of 5 animals fed on the 
control diet and 5% Nigella sativa for 
15 days. 

GII: A group of 5 animals fed on the 
control diet and orally supplemented 
with 3. mg/mouse/day of Antox 
drug for 5 times, every other day 

GIV: A group of 5 animals fed on the 
control diet and 5% Nigella sativa 
and orally Supplemented with 
3 mg/mouse/day, of Antox drug for 5 
times every other day. 

GV: A group of 5 animals fed on the 
control diet and exposed to 1 Gy of y- 


irradiation x 5 times every other 
day. 

GVI: A group of 5 animals fed on the 
control diet and 5% Nigella sativa 
and exposed to 1Gy of y 
irradiation exposure / day x 5. 

017/11: A group of 5 animals fed on the 
control diet and orally supplemented 
with3 =mg/mouse/day of Antox 
drug x 5 times every other day and 
exposed to 1 Gy of y- irradiation 
after two hours of  Antox 
administration. 

017/111: A group of 5 animals fed on the 
control diet and 5% Nigella sativa 
and orally supplemented with 3mg/ 
mouse/day of Antox drug for 5 times 
every other day and exposed to 1 
Gy of y-irradiation after two hours of 
Antox administration. 


After the end of the experiment 
samples of nearly 1 cm? of kidney tissue 
were removed from the dissected animals. 
Part of tissue was stored in refrigerator for 
biochemical analysis and the other part was 
fixed in 10% neutral formalin for 
histopathological studies. 

For histopathological studies, tissue 
sections stained with Hx. and E. stain. For 
biochemical estimations, malonaldehyde 
(MDA) estimated according to the Method 
of Ohkhawa et al. (1979) and Glutathione 
content (GSH) was determined by the 
method reported by Beutler et al. (1963). 


Results 


Biochemical Estimation. 

Fig. (1) represents the effect of 
antioxidants on MDA levels in kidney 
tissue of mouse exposed to fractionated 
dose of y-irradiation. 

Feeding of the experimental mice on 
the control diet and 5% Nigella sativa 
revealed some decrease in MDA levels in 
kidney tissue in compared to the control 
group. The animals treated with (3 
mg/mouse/day) of Antox drug showed a 
very highly significant increase in MDA 
level (P < 0.01) in comparison to control 
group. Treatment of experimental animals 
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with the control diet and 5% Nigella sativa 
and the gastric intubations of them with 
Anotox drug indicated a highly significant 
decrease in MDA levels in kidney tissue in 
comparison to control group. 

The level of MDA was decreased 
significantly due to the effect of exposure 
of animals to fractionated dose of y-irradi- 
ation. While the level of MDA in animals 
fed on the control diet and 5% Nigella 
sativa and exposed to fractionate dose of y- 
irradiation displayed highly significantly 
decrease in comparison to control group 
and the irradiated one. On the other hand on 
treatment with Antox drug and exposure to 
fractionated dose of y-irradiation, a highly 
significant increase in MDA level was 
observed in compared to the control and 
irradiated groups. Whenever feeding on the 
control diet and 5% Nigella sativa, gastric 
intubations of 3 mg/mouse/day of Antox 
drug and the exposure to y-irradiation recor- 
ded a very highly significant decrease in 
MDA level in kidney tissue in comparison 
to the control and irradiated groups. 

From fig (2) we can evaluate the 
effect of antioxidants on GSH levels in 
kidney tissue of mouse exposed to 
fractionated dose of y-irradiaion. 

Feeding of experimental mice on the 
control diet and 5% Nigella sativa revealed 
a highly significant decrease in GSH level 
in kidney tissues. While when the 
experimental animals were treated with (3 
mg/mouse/day) of Antox drug in addition 
to the control diet a very highly significant 
increase in GSH level was represented (P < 
0.001) in comparison to control group. 
Feeding on the control diet and 5% Nigella 
sativa and gastric intubations of Antox drug 
recorded a very highly significant increase 
(P < 0.001) in GSH level of kidney tissue 
when compared to control group. The exp- 
osure of experimental animals to fractio- 
nated dose of y-irradiation showed a very 
highly significant increase in GSH level in 
kidney tissue. When the animals were fed 
on the control diet , 5% Nigella sativa and 
exposed to fractionated dose of y-irradiation 
a very highly significant increase in GSH 
level was observed in kidney tissue. 
Feeding on the control diet, 5% Nigella 
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sativa, oral administration of Antox drug 
and the exposure to fractionated dose of y- 
irradiation a very highly — signifi-cant 
increase in GSH level in kidney tissue 
occurred in comparison to control group. 


Histopathological observations. 

Fig (3) represents the histopathlogical 
appearance of mouse kidney tissue as 
affected by excess antioxidants. Fig.(3-1) 
reveals normal histological appearance of 
the kidney tissue section of mouse fed on 
the control diet (containing 20% soybean) . 
The kidney tissue shows normal appearance 
composed of renal Malpighian corpuscles 
(Į), proximal convoluted tubules (blocked 
arrow) and distal convoluted tubules (arrow 
head). Fig.(3-2) illustrates the histopath- 
ological changes in kidney tissue when the 
experimental animals fed on the control diet 
and 5% Nigella sativa. The convoluted 
tubules showed protrusions in the inner 
surface. Infiltration of some red blood cells 
in addition to the presence of shrunken 
glomerulus(| |) were also recorded. Feeding 
of the experimental animals on the control 
diet and treating of them with 3mg/ 
mouse/day of Antox drug for 5 times every 
other day, more thicken on the inner surface 
of the convoluted tubules (congestion) ($) 
in addition to the presences of shrunken 
glomerulus and the absence of juxtaglom- 
erular apparatus (curved arrow) were 
observed (fig.3-3). Treatment of the control 
group with 5% Nigella sativa and the 
gastric intubations with Anotox drug 
showed highly structural changes in kidney 
tissue. A marked damage in convoluted 
tubules (|) was noticed and the presence of 
internal glumerular capsule bleeding 
(blocked arrow)  (fig.3-4) was _ also 
predicted. 

No _ histopathological observations 
were noticed when control group was subj- 
ected to fractionated dose of y-irradiation 
exposure except thin fibroid area lining the 
inner surface of the Bowman s capsule (||) 
(fig.4-5).When the control group was 
treated with 5% Nigella sativa and exposed 
to fractionated dose of  y-irradiation, 
infiltration of some reed blood cells in 
addition to the presence of shrunken 
glomeruli (|) were observed (fig.4-6). 
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However, the gastric intubations of the was observed when the experimental 
experimental animals with Antox drug and animals fed on a diet containing 20% 
exposure of them to fractionated dose of y- soybean and 5% Nigella sativa, gastric 
irradiation, the glumerulus showed lobula- intubated with Anotox drug Antox drug and 
ted shape (<—) (fig.4-7). Return to normal exposed to fractionated dose of y-irradiation 
appearance of the kidney tissue structure ( fig.4-8). 





---Antioxidants Irradiated Groups---- 


MDA levels 
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Fig (1): Effect of antioxidants on MDA levels. 
Values are the mean of 5 observations. 
* p<0.05*** p<0.001 in comparison to control group. 


GSH levels 
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Fig (2): Effect of antioxidants on GSH levels. 
Legends as in fig. (1) 
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Fig(3): Section in kidney of mice as affected by different antioxidants.All of them stained 
with Hx.&E.and magnification at x400.(1) Section in kidney of mouse feeding on 
control diet.(2) Section in kidney of mouse treated with Nigela sativa.(3) Section in 
kidney of mouse treated with Antox drug.(4) Section in kidney of mouse treated 
with Nigela sativa and Antox drug. 
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Fig(4): Section in kidney of mice as affected by different antioxidants and exposed to 
fractionated dose of y-irradiation .All of them stained with Hx.&E.and 
magnification at x400.(5) Section in kidney of mouse exposed to fractionated of y- 
irradiation .(6) Section in kidney of mouse treated with Nigela sativa exposed to 
fractionated of y-irradiation.(7) Section in kidney of mouse treated with Antox 
drug and exposed to fractionated of y-irradiation.(8) Section in kidney of mouse 
treated with Nigela sativa, Antox drug and exposed to fractionated of y- 
irradiation. 
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Discussion 


SportsMedWeb (1995) published that 
there is little doubt that antioxidants are a 
necessary component for good health. No 
one knows if supplements should be taken 
and, if so, how much. Antioxidants 
supplements were once thought to be 
harmless but increasingly we are becoming 
aware of their interactions and potential 
toxicity. It is interesting to note that, in the 
normal concentrations, vitamin C and beta- 
carotene are antioxidants; but at higher 
concentrations they are pro-oxidants and, 
thus, harmful. Also, very little 15 known 
about the long-term consequences of 
megadoses of antioxidants. The 575 
finely tuned mechanisms are carefully 
balanced to withstand a variety of insults. 
Taking chemicals without a complete 
understanding of all of their effects may 
disrupt this balance. 

In the current study experimental 
animals fed on the control diet (containing 
20% soybean) and 5% Nigella sativa, no 
pronounced decrease in MDA level in 
kidney tissue in addition to a_ highly 
significant decrease in GSH level was 
observed. 

Mahmoud et al. (2001) reported that 
thymoquinone the main constituent of 
Nigella sativa didn't influence reduced 
glutathione content in kidney tissue. 

Treatment of the experimental 
animals with Antox drug predict a highly 
significant increase in MDA and GSH 
levels in kidney tissue which illustrate the 
disturbance in the antioxidant status in the 
kidney tissue. 

Under normal condition, excess of 
antioxidants in blood produces toxic 
radicals which can be uptakes by various 
tissue recycling mechanisms, and oxidized- 
low density lipoprotein (LDL) particles that 
may form are rapidly cleared by the liver 
(Steinberget et al., 1989). In contrast, the 
same antioxidants-derived radicals 
accumulate within the vessel wall and may 
not be as readily cleared, resulting in a 
prooxidative effect. 

Heart Protection Study Collaborative 
Group (2002) and Yusuf (2002) reported 
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that the increase and long term in 
antioxidants supplementation therapy signi- 
ficantly increases the blood levels of LDL- 
cholesterol and triglycerides, which have 
the potential to increase cardiovascular 
disease risk. 

Previous finding, were also illustrated 
by the histopathological observations where 
the shrunken glumeruli and congestion in 
convoluted tubules were observed. 

Exposure to fractionated dose of y- 
irradiation predicts significant decrease in 
MDA level and significant increase in GSH 
level but combined by non pathological 
changes in kidney tissue because low doses 
of ionizing radiation exposure stimulate 
various biological functions like anti- 
oxidative capacity (Kojima et al.,1998), 
DNA repair capability (Le et al., 1998), 
apoptosis (Cregan et al., 1999 ; Saka1.2000) 
and immune functions (Nogami et al.,1993 
and Nogami et al., 1994) which would be 
initiated with DNA damage induced 
directly by radiation or through reactive 
oxygen species production(Sakai et 
al.,2004). 

Significant decrease in kidney tissue 
MDA level accompanied by highly signif- 
icant increase GSH level was observed 
when the experimental animals treated by 
5% Nigella sativa prior to the exposure 
through its immunomodulator and antiox- 
idant activities (Turkdogan et al., 2001). 
However the histopathological observations 
revealed some glomerulus changes. 

Supplementation of Antox drug prior 
to y-irradiation exposure leads to highly 
significant increases in MDA and GSH 
levels. Cao and Cutler (2006) reported that 
high concentrations of antioxidants which 
increase the GSH level may not improve 
defense against oxidative stress which 
increase the MDA level. 

In the current study highly 
histopathological changes were recorded in 
kidney tissue after treatment of the 
experimental animals with Nigella sativa 
and gastric intubations of Antox drug which 
illustrate the toxic effect of increasing 
antioxidants supplementation under normal 
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conditions. However the biochemical 
observations showed ameliorations by the 
addition of 5% Nigella sativa and /or 
fractionated dose of y-irradiation exposure 
to Antox drug by the immunomodulator 
and antioxidant activities of Nigella sativa 
(Turkdogan et al, 2001). For that 
individuals should avoid use of antioxidants 
unless they are under the close supervision 
of a physician. 
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تأثير الإكثار من تناول مضادات الاكسدة على النسيج الكلوى للفئران 
المعرضة لجرعات مقسمة من اشعة Lala‏ 


نعمات حنفى أحمد*, عبد الباسط أنور الأعصر**, محمد سيد 
جابرى**” , أمانى عبد المنعم تهامى*** , منال السيد ابراهيم*** 
*المركز القومى للبحوث وتكنولوجيا الأشعاع **معهد الأورام القومى ***جامعة 
حار رسع حم (Ol sal‏ 


ليس بالقليل المعروف عن مضادات الأكسدة و مدي أهميتها بالنسبة للصحة ولكن 
الغير معروف متى يجب تناولها وعند اي جرعة وذلك GY‏ الكثير من المرضى يكثرون من 
تناولها بغض النظر لأوامر الأطباء. ولدراسة تأثير الاكثار من تناول مض ادات 
الاكسدة اختيرت مجموعة من الفئران الصغيرة المغذاة على عليقة تحتوى 20 % فول 
صويا و قد تم معالجة تلك المجموعة ب %5 من مسحوق الحبة السوداء أو عقار الأنتوكس 
AS yl‏ هما معا بالإضافة الى التعرض ل 1جراى من أشعة Lela‏ عر خمسة/ يوم بعد يوم مع 
نفس المعالجات بمضادات الأكسدة واختبر تاثيرها علي النسج الكلوى للفئران . وقد تم دراسة 
الجهد التأكسدى ( المالونالدهيد و الجلوتاثيون المختزل) والتغيرات الهستوباثولوجية لتلك 
النسيج. وقد أوضحت النتائج ان %5 من مسحوق الحبة السوداء يؤدى الى نقص ضئيل فى 
مستوى المالونالدهيد مع نقص شديد فى مستوى الجلوتاثيون المختزل ولكن المعالجة 
بمسحوق الحبة السوداء بالإضافة الى التعرض ل loa]‏ من أشعة جاما x‏ خمسة ادى الجن 
تحسن واضح. وقد اوضحت النتائج ان المعالجة بعقار الأنتوكس ادى الى زيادة كبيرة فى 
مستوى المالونالدهيد و زيادة كبيرة فى مستوى الجلوتاثيون المختزل و/او بالإضافة الى 
التعرض Lila And‏ ولكن إضافة مسحوق الحبة السوداء الى عقار الأنتوكس ادى الى 
نقص معنوى فى مستوى المالونالدهيد مع ذيادة كبيرة فى مستوى الجلوتاثيون المختزل. وقد 
اوضحت التغيرات الهستوباثولوجية للنسيج الكلوى التاثير الضار لتناول مسحوق الحبة 
السوداء و/ أو عقار الأنتوكس ولكن المعالجة بتلك مضادات الأكسدة قبل التعرض لأشعة 
جاما كان لها التأثير المعدل لتلك النسيج . لذلك ننصح بالإعتدال فى تناول مضادات الأكسدة 
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